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manner. If the articles are made in plain carbon steel,
and are too brittle when quenched in cold water, a better
result can be obtained by using oil or hot water as the
quenching medium. This change reduces the speed of
cooling of the core, and, therefore, diminishes the harden-
ing effect, thereby improving the toughness of the core of
the article.

The effect of mass is a matter of considerable impor-
tance in connection with the use of case-hardening steels,
and must be taken into account carefully by the designer
who is using them. Most quotations for the strength
of case-hardening steels are made upon the results of
tests carried out on bars either 1 or 1% inches in diameter,
It is sometimes assumed, however, by the unwary, that
the same tensile strength will be obtained in the core
of a part which has a ruling diameter of 3 inches made
in the same steel. A reference to Table 69 will show at
once that such a strength is not obtainable in the steel.

The alloy steels containing a comparatively large
percentage of alloy, e.g., steels 5 and 6 in Table 51, are
not quite so susceptible to the. mass effect in hardening
as are the remainder of the steels. Even these steels,
however, suffer a distinct loss of strength when the mass
of the part at the time of quenching is increased. For
large work, however, it is probably safer to use them, than
to use the steels containing a lower percentage of alloying
element.

THE MECHANICAL TESTING OF CASE-HABDENING STEELS.

The most satisfactory method in which to test case-
hardening steels is a subject of some considerable impor-
tance. It is necessary to test both the core and the case
of such steels, or of the articles made from them. At the
commencement of this chapter it was shown that the core
and the case had definite functions to fulfil, and that, in
order to perform these functions in the best manner, they
must have certain more or less definite mechanical proper-
ties. These mechanical properties of the core were, a